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(57) ABSTRACT 

A timing Signal generator receives a plurality of control 
Signals in Synchronization with a clock Signal, and generates 
a timing Signal according to a combination of the control 
Signals. A delay circuit delays an input signal received 
asynchronously to the clock Signal by a predetermined time. 
A receiving circuit receives the input signal which is delayed 
by the delay circuit, in Synchronization not with the clock 
Signal but with the timing Signal. Namely, the receiving 
circuit operates asynchronously to the clock signal, and 
receives only necessary input Signals for the Semiconductor 
integrated circuit. This lowerS operation frequency of the 
receiving circuit, thereby reducing power consumption. The 
number of the circuits to be operated in Synchronization with 
the clock signal can be reduced, by which reduces Standby 
current. An increase in the Standby current is gradual even 
when frequency of the clock Signal goes high. 
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SEMCONDUCTOR INTEGRATED CIRCUIT 
HAVING ASIGNAL RECEIVING CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a Semiconductor inte 
grated circuit which operates in Synchronization with a clock 
Signal and, more particularly, to a Semiconductor integrated 
circuit having a receiving circuit of an input Signal. Further, 
the present invention relates to a Semiconductor integrated 
circuit having a memory array. 

2. Description of the Related Art 
The amount of data used in portable equipment Such as a 

cellular phone has been yearly increasing. Accordingly, 
there has been needed a Semiconductor memory with large 
capacity and high Speed to be mounted on the portable 
equipment. A DRAM of a clock Synchronous type Such as 
SDRAM (Synchronous DRAM) is a promising semiconduc 
tor memory to be mounted on portable equipment of this 
kind because of its large capacity and high Speed. 

Meanwhile, the portable equipment operates with a bat 
tery. Hence, electronic parts mounted on the portable elec 
tronic equipment are required to have low power consump 
tion. Particularly, Since the cellular phone is often used 
outdoors for a long period of time, low power consumption 
during Standby is of Significance. 

It is considered that, a standby current of the SDRAM is 
mainly charge and discharge current which occurs along 
with oscillation of a clock Signal generated in circuits for 
receiving a clock signal. Hence, the Standby current of the 
SDRAM increases in proportion to the frequency of the 
clock signal to be Supplied. Therefore, there has been a 
tendency to avoid mounting the Semiconductor integrated 
circuit of the clock synchronous type such as the SDRAM on 
the portable equipment with high operation frequency 
despite of its large capacity and high Speed. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to reduce a Standby 
current of a Semiconductor integrated circuit of a clock 
Synchronous type. 

Particularly, it is an object of the present invention to 
provide a circuit technique for minimizing increase in the 
Standby current when the frequency of a clock signal 
increases. 

According to one of the aspects of the Semiconductor 
integrated circuit of the present invention, a timing Signal 
generator receives a plurality of control Signals in Synchro 
nization with a clock signal and generates a timing Signal 
according to a combination of the control Signals. A delay 
circuit delays an input signal received asynchronously to the 
clock signal by a predetermined time. A receiving circuit 
receives the input signal delayed by the delay circuit, in 
Synchronization not with the clock Signal but with the timing 
Signal. Namely, the receiving circuit operates asynchro 
nously to the clock Signal, and receives only necessary input 
Signals for the internal operation of the Semiconductor 
integrated circuit. 
When a combination of the control signals is not the one 

for generating the timing Signal, the timing Signal is not 
generated, and hence the receiving circuit does not operate. 
Operation frequency of the receiving circuit decreases, 
thereby reducing power consumption of the receiving cir 
cuit. A decrease in the number of the circuits operating in 
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2 
Synchronization with the clock signal enables a reduction in 
current consumption (Standby current) particularly during a 
Standby mode in which an internal circuit is not operated. 
Since the number of the circuits operating in Synchroniza 
tion with the clock signal is Small, an increase in the Standby 
current is gradual even when the frequency of the clock 
Signal increases. 

According to another aspect of the Semiconductor inte 
grated circuit of the present invention, an input buffer 
receives the input Signal asynchronously to the clock signal 
and outputs the received signal to the delay circuit. Hence, 
the input signal is transmitted to the receiving circuit asyn 
chronously to the clock signal. Since the number of the 
circuits operating in Synchronization with the clock signal 
can be reduced, it is possible to reduce the Standby current. 

According to another aspect of the Semiconductor inte 
grated circuit of the present invention, the receiving circuit 
receives an address signal. The address signal is normally 
composed of a plurality of bits in order to identify one of a 
plurality of areas in the Semiconductor integrated circuit. It 
is necessary to provide the receiving circuit for each bit of 
the address Signal. Therefore, the receiving circuit receiving 
the address Signal realizes a Substantial reduction in the 
Standby current. 

According to another aspect of the Semiconductor inte 
grated circuit of the present invention, the receiving circuit 
receives a data Signal. The data Signal is normally composed 
of a plurality of bits in order to increase a data transfer rate. 
The receiving circuit is required to be provided for each bit 
of the data Signal. Therefore, the receiving circuit receiving 
the data Signal realizes a Substantial reduction in the Standby 
Current. 

According to another aspect of the Semiconductor inte 
grated circuit of the present invention, the timing Signal 
generator receives a plurality of command Signals in Syn 
chronization with the clock Signal and generates the timing 
Signal for instructing operation of a memory array according 
to the combination of the command Signals. The receiving 
circuit receives the address Signal for identifying a memory 
cell in the memory array, in Synchronization with the timing 
Signal. Further, a predetermined memory cell corresponding 
to the address Signal is Selected from a plurality of the 
memory cells in the memory array, and read operation or the 
like is performed. 
The address Signal is generally composed of a large 

number of bits in order to select any of the plurality of 
memory cells in the memory array. The receiving circuit is 
required to be provided for each bit of the address signal. 
Therefore, the standby current can be substantially reduced 
by applying the present invention to the Semiconductor 
integrated circuit having the memory array. 

According to another aspect of the Semiconductor inte 
grated circuit of the present invention, a delay time of the 
delay circuit is Set corresponding to a time from reception of 
the command Signal to output of the timing Signal by the 
timing Signal generator. In the Semiconductor integrated 
circuit of the clock Synchronous type (Semiconductor 
memory), the command signal and the address signal are 
generally Supplied from the exterior of the integrated circuit, 
in Synchronization with the same edge of the clock signal. 
Namely, the command Signal and the address signal are 
Supplied So as to Satisfy Set-up time and hold time with 
respect to the edge of the clock Signal. Hence, Setting the 
delay time according to the time taken for generating the 
timing Signal from the command Signal enables concurrent 
arrival of the timing Signal and the address Signal in the 



US 6,552,957 B2 
3 

receiving circuit. This makes it possible to reliably receive 
the address signal Supplied with the command Signal in the 
receiving circuit, in Synchronization with the clock signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature, principle, and utility of the invention will 
become more apparent from the following detailed descrip 
tion when read in conjunction with the accompanying draw 
ings in which like parts are designated by identical reference 
numbers, in which: 

FIG. 1 is a block diagram showing an embodiment of the 
present invention; 

FIG. 2 is a circuit diagram Showing the details of an 
address latch in FIG. 1; 

FIG. 3 is a timing chart showing receiving operation of an 
address Signal; 

FIG. 4 is a timing chart showing the receiving operation 
of the address signal in a standby State (when the frequency 
of a clock signal is low); 

FIG. 5 is a timing chart showing the receiving operation 
of the address signal in a standby State (when the frequency 
of the clock signal is high); 

FIG. 6 is a block diagram showing SDRAM which the 
present inventor Studied before the present invention; 

FIG. 7 is a timing chart showing the receiving operation 
of the address signal in a standby state in the SDRAM of 
FIG. 6 (when the frequency of the clock signal is low); 

FIG. 8 is a timing chart showing the receiving operation 
of the address signal in a standby state in the SDRAM of 
FIG. 6 (when the frequency of the clock signal is high); and 

FIG. 9 is a block diagram showing an example where the 
present invention is applied to the receiving circuit of a data 
Signal. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, a preferred embodiment of the present inven 
tion will be explained with reference to the drawings. 

FIG. 1 shows an embodiment of the semiconductor inte 
grated circuit according to the present invention. This Semi 
conductor integrated circuit is formed on a Silicon Substrate 
as SDRAM of a clock synchronous type, by using a CMOS 
proceSS. 

The SDRAM includes a plurality of input buffers 10a, 
10b, and 10c, a command latch/decoder 12, delay circuits 
14, address latches 16, a control circuit 18, and a memory 
array 20. The command latch/decoder 12 indicated by a bold 
frame is the circuit which operates in Synchronization with 
a clock signal CLK. Each of the Signal lines indicated by 
bold lines is composed of a plurality of Signals. It should be 
noted that circuits concerning input/output of data are not 
shown in this embodiment. 

The input buffer 10a receives the clock signal CLK from 
the exterior of the memory and outputs the received signal 
as an internal clock signal ICLK. Each of the input buffers 
10b receives a command signal CMD from the exterior and 
outputs the received signal as an internal command Signal 
ICMD. Each of the input buffers 10c receives an address 
Signal AD (input signal) from the exterior and outputs the 
received signal as an internal address signal IAD. All of the 
input buffers 10a, 10b and 10c operate asynchronously to the 
clock signal CLK (ICLK). 

The command latch/decoder 12 receives the internal 
command signals ICMD in synchronization with the internal 
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4 
clock signal ICLK and decodes the received signals. The 
command Signals CMD and the internal command Signals 
ICMD are control Signals for operating an internal circuit of 
the SDRAM. According to the decoding results, the com 
mand latch/decoder 12 outputs a plurality of timing Signals 
TIM1 and address latch signals AL (timing signals). In other 
words, the command latch/decoder 12 operates as a timing 
Signal generator which generates the timing Signals TIM1 
and the address latch Signals AL according to combinations 
of the command signals CMD. 
When, for example, the command signals CMD are read 

commands for instructing read operation, the command 
latch/decoder 12 outputs the timing signals TIM1 for acti 
vating the memory array 20 to the control circuit 18, and 
outputs the address latch Signals AL for receiving the 
address signals AD to the address latches 16. The address 
latch Signals AL are timing Signals which are outputted in 
Synchronization with the internal clock Signal ICLK in order 
to operate the address latches 16. 
The delay circuits 14 delay the internal address signals 

IAD transmitted from the buffers 10c by a predetermined 
time, and output the delayed Signals as internal address 
signals IAD2. As will be described later, the delay time of 
each delay circuit 14 is Set So that a time from the input of 
the address Signal AD to the output of the internal address 
Signal IAD2 equals a time from a rising edge of the clock 
Signal CLK to a rising edge of the address latch Signal AL. 
Namely, the delay time is Set according to operation timing 
of the command latch/decoder 12. 
The address latches 16 receive the internal address signals 

IAD2 in Synchronization with the address latch Signals AL, 
and output the received signals as latched address Signals 
LAD. Namely, each address latch 16 operates as a receiving 
circuit of the address Signal AD. Thus, the address signals 
AD Supplied from the exterior are transmitted to the address 
latches 16 asynchronously to the clock Signal CLK. 
Incidentally, a circuit for directly receiving the address 
signals AD, the internal address signals IAD and IAD2 by 
the clock signal CLK does not exist in this embodiment. 
The control circuit 18 generates a plurality of timing 

signalsTIM2, address decoding signals DEC and the like for 
operating the memory array 20, according to the timing 
signals TIM1 and the latched address signals LAD. The 
memory array 20 includes a plurality of memory cells, 
decoders, Sense amplifiers and the like which are not shown 
in the drawing. The memory array 20 is activated in Syn 
chronization with the timing signals TIM2 to perform the 
read operation, write operation, refresh operation or pre 
charge operation of a bit line. The memory cells to which 
data is written, the Sense amplifier to operate, and the like are 
Selected according to the address decoding Signals DEC. 

FIG. 2 shows the details of the address latch 16. The 
address latch 16 includes a signal latching part 22 and a 
Signal outputting part 24. 
The signal latching part 22 is composed of CMOS invert 

erS 28, 30 whose inputs and outputs are connected to each 
other, pMOS transistors 28a, 30a (hereinafter simply 
referred to as the pMOSs) which connect output nodes ND1, 
ND2 of the CMOS inverters 28, 30 respectively to a power 
Source line VII, nMOS transistors 28b, 28c, 30b, 30c, and 32 
(hereinafter simply referred to as the nMOSs) which connect 
Sources of nMOS transistors of the CMOS inverters 28, 30 
to a ground line VSS, and an inverter 34. 
The address latch Signal AL is Supplied to gates of the 

pMOSs 28a, 30a and a gate of the nMOS 32. The internal 
address signal IAD2 is supplied to a gate of the nMOS 28b, 
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and an inverting Signal of the internal address Signal IAD2 
is supplied to a gate of the nMOS 30b through the inverter 
34. Inverting nodes/ND1, /ND2 of the nodes ND1, ND2 are 
connected to gates of the nMOSs 28c, 30c, respectively. 

The Signal outputting part 24 includes two output circuits 
24a, 24b each of which is composed of a pMOS and an 
nMOS, a latch 24c, and an inverter 24d. The latch 24c is 
composed of two inverters whose inputs and outputs are 
connected to each other, and the inputs of the inverters 
respectively receive outputs of the output circuits 24a, 24b. 
The inverter 24d inverts an output level of the output circuit 
24b, and outputs the inverted Signal as the latched address 
Signal LAD. 

In the above-described address latch 16, the pMOSs 28a, 
30a of the signal latching part 22 turn on and the nodes ND1, 
ND2 turn into high levels, when the address latch signal AL 
is at a low level. When the nodes ND1, ND2 are at the high 
levels, both of the output circuits 24a, 24b of the signal 
outputting part 24 turn off. Hence, the Signal outputting part 
24 outputs the address signal which is held in the latch 24c 
as the latched address Signal LAD. 
When the address latch signal AL turns into a high level, 

the nMOS 32 of the signal latching part 22 turns on, and the 
CMOS inverters 28, 30 are activated. Either nMOS 28b or 
nMOS 30b turns on according to a level of the internal 
address signal IAD2, and the levels of the nodes ND1, ND2 
are changed to be opposite to each other. The levels of the 
nodes ND1, ND2 are fed back to the nMOSs 28c, 30c, and 
the State of the Signal latching part 22 is fixed. Once the 
levels of the nodes ND1, ND2 are determined, the state of 
the Signal latching part 22 will not change thereafter, even if 
the internal address Signal IAD2 changes. Namely, the 
address signal AD is latched in Synchronization with the 
rising edge of the address latch Signal AL. 
When the address latch signal AL turns into the low level 

again, the pMOSs28a, 30a turn on and the nodes ND1, ND2 
turn into the high levels. Therefore, the address latch 16 
consumes current when the level of the address latch Signal 
AL changes. The address latch 16 is composed of a CMOS 
circuit so that it hardly consumes current when the level of 
the address latch Signal AL is not changed. 

FIG.3 shows receiving operation of the address signal AD 
in the above-described SDRAM. In this example, an active 
command ACT and a read command RD are Successively 
supplied to the SDRAM in order to perform the read 
operation. The command Signal CMD and the address Signal 
AD are Supplied while Satisfying a predetermined Set-up 
time tS and hold time th with respect to the rising edge of 
the clock signal CLK. 

First, the command signal CMD (ACT) and the address 
Signal AD (column address signal) are Supplied (FIG.3(a)). 
The command latch/decoder 12 shown in FIG. 1 latches the 
command Signal CMD in Synchronization with a rising edge 
of the internal clock signal ICLK and decodes the latched 
Signal. Then, the command latch/decoder 12 identifies that 
the command signal CMD is the active command ACT, and 
activates the address latch signal AL (FIG. 3(b)). 

Each delay circuit 14 shown in FIG. 1 delays the internal 
address signal IAD from each input buffer 10c, and outputs 
it as the internal address signal IAD2 (FIG.3(c)). It should 
be mentioned that a time T1 from a change in the address 
Signal AD to a change in the internal address Signal IAD2 is 
equal to a time from the rising edge of the clock signal CLK 
to the activation of the address latch Signal AL. That is, the 
internal address signal IAD2 is Supplied earlier to the 
address latches 16 by at least the set-up time tS than the 
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6 
rising edge of the address latch Signal AL. Each address 
latch 16 latches the internal address signal IAD2 in syn 
chronization with the rising edge of the address latch Signal 
AL, and outputs it as the latched address signal LAD (FIG. 
3(d)). Thereafter, a word line and the sense amplifier are 
activated according to the latched address signal LAD (row 
address signal) and the memory array 20 is operated. 

Next, the command signal CMD (RD) and the address 
Signal AD (column address signal) are Supplied in Synchro 
nization with the rising edge of the third clock Signal CLK 
(FIG. 3(e)). Each address latch 16 latches the internal 
address Signal IAD2 in Synchronization with the address 
latch Signal AL, Similarly to the above, and outputs the 
latched signal as the latched address signal LAD (FIG.3(f)). 
Thereafter, a column Switch in the memory array 20 is 
Selected according to the latched address Signal LAD 
(column address signal) and the read data is outputted. 

Thus, the address latches 16 receive the address signals 
AD (IAD2) in synchronization not with the clock signal 
CLK (ICLK) but with the address latch signals AL. Low 
operation frequencies of the address latches 16 enables 
reduction in power consumption. Since the number of the 
address latches 16 is large (ten bits, for example), it is 
possible to attain large effects of the reduction in the power 
consumption. 

FIG. 4 shows the receiving operation of the address Signal 
AD in a standby state in the above-described SDRAM 
(when the frequency of the clock signal CLK is low). During 
the standby state, the SDRAM keeps on receiving the clock 
Signal CLK, but does not perform its internal operation. 
Arrows on the lower Side of the drawing indicate timings at 
which the current is consumed. The size of the arrows 
represents the magnitude of the current. When a controller 
such as CPU mounted on the system with the SDRAM, 
accesses other devices on the System, the address Signal AD 
changes. 

Black arrows represent the current when the input buffer 
10a and the command latch/decoder 12 operate according to 
the change in the clock Signal CLK. White arrows represent 
the current when the input buffers 10c operate according to 
the change in the address Signals AD. Meshed arrows 
represent the current when the delay circuits 14 operate 
according to the change in the address signals AD. Since the 
address latches 16 do not operate in Synchronization with the 
clock signal CLK, the current consumption during the 
Standby State is low. 

FIG. 5 shows the receiving operation of the address signal 
AD in a standby state in the above-described SDRAM 
(when the frequency of the clock signal CLK is high). 
During the standby state, the SDRAM keeps on receiving 
the clock signal CLK, but does not perform its internal 
operation. Since a clock cycle increases, frequency of 
changes in the address signal AD (frequency of the control 
ler Such as CPU accessing other devices on the System) 
increases as compared with that in FIG. 4. 

Similarly to FIG. 4, black arrows represent the current 
when the input buffer 10a and the command latch/decoder 
12 operate according to the change in the clock signal CLK. 
White arrows represent the current when the input buffers 
10c operate according to the change in the address Signals 
AD. Meshed arrows represent the current when the delay 
circuits 14 operate according to the change in the address 
Signals AD. Since the clock cycle increases, the operation 
frequencies of the command latch/decoder 12 and the input 
buffer 10a increase. However, the currents consumed in the 
command latch/decoder 12 and the input buffer 10a are 
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originally low and the operation frequencies of the input 
buffers 10c are low, and therefore, the current consumption 
during the Standby State does not increase Substantially even 
though the frequency of the clock Signal CLK is high. 

FIG. 6 shows SDRAM which the present inventor inves 
tigated before the present invention. In this SDRAM, receiv 
ing circuits 36 are arranged instead of the delay circuits 14 
shown in FIG.1. The rest of the circuit structure is the same 
as that of FIG. 1. The command latch/decoder 12 and the 
receiving circuits 36 indicated by bold frames, are the 
circuits which operate in Synchronization with the clock 
Signal CLK. 

The receiving circuits 36 are composed of, for example, 
the same circuits as those of the address latches 16 shown in 
FIG. 2, and receive the internal address signals IAD in 
Synchronization with the rising edge of the internal clock 
signal ICLK. Namely, in this SDRAM, the internal clock 
Signal ICLK is Supplied not only to the command latch/ 
decoder 12 but also to the receiving circuits 36. The receiv 
ing circuits 36 output the received signals as latched address 
signals LAD2. The address latches 16 latch the latched 
address Signals LAD2 in Synchronization with the rising 
edges of the address Signals AL, and output the latched 
Signals as latched address signals LAD3. 

FIG. 7 shows the receiving operation of the address signal 
AD in a standby state in the SDRAM of FIG. 6 (when the 
frequency of the clock signal CLK is low). In this example, 
the receiving circuits 36 as well as the command latch/ 
decoder 12 operate in Synchronization with the rising edge 
and falling edge of the internal clock Signal ICLK. 
Therefore, black arrows (current consumption) are larger 
than those in FIG. 4. 
When the address Signals AD change, the receiving cir 

cuits 36 receive the changed address Signals IAD in Syn 
chronization with the rising edge of the internal clock signal 
ICLK. Hence, the black arrows (current consumption) at the 
time when the latched address signals LAD2 change are 
larger than the other black arrows. Thus, receiving operation 
of the address Signals AD is performed by the clock signal 
CLK even during the Standby State, and hence Standby 
current increases as compared with that in FIG. 4. 

FIG. 8 shows receiving operation of the address signal AD 
in a standby state in the SDRAM of FIG. 6 (when the 
frequency of the clock signal CLK is high). A clock cycle 
increases in this example So that the operation frequencies of 
the command latch/decoder 12 and the receiving circuits 36 
and the frequency of changes in the address Signal AD 
increase. A large amount of the current is consumed in the 
command latch/decoder 12 and the receiving circuits 36 So 
that the frequency of the clock signal CLK increases, by 
which Substantially increases current consumption. 
AS described above, each address latch 16 receives the 

address signal AD (IAD2) in synchronization with the 
address latch Signal AL which is generated by the combi 
nation of the command signals CMD. Namely, the address 
latch 16 is operated asynchronously to the clock signal CLK 
to receive only the address Signal AD which is necessary for 
the operation of the SDRAM. Therefore, the operation 
frequency of the address latch 16 decreases, thereby reduc 
ing the current consumption. 

The address signals AD are transmitted to the address 
latches 16 asynchronously to the clock signal CLK, whereby 
the number of the circuits to be operated in Synchronization 
with the clock signal CLK are reduced. Thus, the standby 
current can be reduced. Since the Standby current is origi 
nally low, the increase in the Standby current can be gradual 
even when the frequency of the clock signal CLK increases. 
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8 
The plurality of the address latches 16 are formed corre 

sponding to the plurality of the address Signals AD for 
identifying the plurality of the memory cells in the memory 
array 20. It is possible to reduce the current consumption of 
each address latch 16 during the Standby State, and therefore, 
the Standby current can be reduced Substantially. 
The delay time of the delay circuits 14 is set correspond 

ing to the time from the reception of the command Signals 
CMD by the command latch/decoder 12 to the output of the 
address latch Signals AL. The address Signals AD Supplied 
with the command signals CMD in synchronization with the 
clock signal CLK can be Securely received in the address 
latch 16 by transmitting the address signals AD to the 
address latches 16 through the delay circuits 14 having the 
above delay time. 

Incidentally, in the above-described embodiment, the 
example of applying the present invention to the SDRAM is 
explained. The present invention is not limited to the above 
embodiment. For example, the present invention may be 
applied to an address receiving circuit of a logic LSI Such as 
a CPU and the like. 

In the above-described embodiment, the example of 
applying the present invention to the receiving circuit of the 
address Signal is explained. The present invention is not 
limited to the above embodiment. For example, as shown in 
FIG. 9 the present invention may be applied to a receiving 
circuit of a data Signal composed of a plurality of bits. 

In FIG. 9, the command latch/decoder (timing signal 
generator) receives a plurality of command signals CMD 
(ICMD) in synchronization with a clock signal CLK (ICLK) 
and generates a timing signal (TIM3, a data latch signal DL) 
according to a combination of the command Signals CMD. 
The delay circuit delays a data Signal received asynchro 
nously to the clock Signal by a predetermined time. The data 
latch (receiving circuit) receives the data signal IDT2 
delayed by the delay circuit, in Synchronization not with the 
clock signal CLK but with the data latch signal DL. Namely, 
the receiving circuit operates asynchronously to the clock 
Signal, and receives only necessary data Signals for the 
internal operation of the Semiconductor integrated circuit. 
The invention is not limited to the above embodiments 

and various modifications may be made without departing 
from the Spirit and the Scope of the invention. Any improve 
ment may be made in part or all of the components. 
What is claimed is: 
1. A Semiconductor integrated circuit comprising: 
a timing Signal generator for receiving a plurality of 

control Signals in Synchronization with a clock signal 
and generating a timing Signal according to a combi 
nation of the control Signals, 

a delay circuit for delaying an input signal received 
asynchronously to Said clock Signal; and 

a receiving circuit for receiving Said input signal delayed 
by Said delay circuit, in Synchronization with Said 
timing Signal, wherein 
a delay time of Said delay circuit is Set approximately 

equal to a period of time from reception of Said 
control Signals to output of Said timing Signal by Said 
timing Signal generator. 

2. The Semiconductor integrated circuit according to 
claim 1, further comprising: 

an input buffer for receiving Said input signal asynchro 
nously to Said clock signal and outputting the received 
Signal to Said delay circuit. 

3. The Semiconductor integrated circuit according to 
claim 1, wherein 
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Said input signal is an address signal. 
4. The Semiconductor integrated circuit according to 

claim 1, further comprising: 
a memory array including a plurality of memory cells, and 

wherein 
Said input Signal is a data Signal written to Said memory 

cells. 
5. The Semiconductor integrated circuit according to 

claim 1, further comprising: 

10 
a memory array including a plurality of memory cells, and 

wherein: 

Said control Signals are command Signals for instructing 
operation of Said memory array; and 

Said input Signal is an address Signal for identifying 
Said memory cells. 


